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The  four  national  systems  studies  of  COSATI 
have  made  a  significant  contribution  to  the  under¬ 
standing  and  appreciation  of  the  scope  and  com¬ 
plexity  of  the  so-called  "technical  Information 
problems."  They  furnish  us  with  the  basic  in¬ 
telligence,  an  independent  audit,  and  a  reservoir 
of  ideas  for  dealing  with  a  variety  of  Issues 
which  Impede  the  improvements  of  the  domestic 
and  International  systems  in  science  and  tech¬ 
nology.  To  have  a  greater  impact  on  the  exist¬ 
ing  systems,  however,  their  finding  and  re¬ 
commendations  deserve  greater  publicity.  More¬ 
over,  what  still  remains  to  be  done  is  to  find 
a  formula  of  taking  the  recommendations,  adapting 
them  to  the  operational  realities  and  bringing 
them  to  life.  COSATI  and  the  Office  of  Science 
and  Technology  must  now  face  this  challenge. 

imnrriai 

During  the  past  six  years  the  Committee 
on  Scientific  and  Technical  Information  [COSATI] 
emerged  as  the  principal  national  instrument  for 
the  creation  of  consensus  on  the  national  tech¬ 
nical  information  goals,  and  a  useful  forum  for 
the  national  leaders  to  reach  practical  [if 
undocumented]  agreements  on  the  scope  and  form 
of  their  future  cooperation.  The  Committee- 
sponsored  studies  [1,  2,  S,  4]  played  an  impor¬ 
tant  role  in  helping  COSATI  to  reach  this  position 
of  lesdershlp. 

There  are  some  who  find  pleasure  in  re¬ 
peating  that  by  and  large  the  COSATI  studies 
were  a  waste  of  money  which  could  have  been 
better  spent  elsewhere.  In  this  Judgment  they 
rely  on  their  contention  thst  the  Impact  of  the 
studies  on  the  presently  operating  systems  or 
services  has  been  negligible.  Others  maintain 
that  any  impact  must  be  measured  in  terms  of  the 
contribution  to  a  national  consensus  about  the 
national  problems,  and  that  many  of  the  recom¬ 
mendations  will  be  implemented  in  the  future. 

How  soon,  and  how  large  an  impact  these 
studies  can  make  is,  of  course,  e  matter  of 
speculation.  There  should  be  little  doubt  that 
the  studies  have  made  a  significant  contribution 
to  our  understanding  of  the  characteristics  and 
major  issuea  in  the  national  scientific  and 
technical  Information  activities,  and  to  this 
extent  we  have  received  a  fair  return  on  our 


investment.  It  should  be  also  clear  that  under¬ 
standing  alor.e  will  not  produce  socially  useful 
.esults.  For  this  to  occur  it  will  take  improv¬ 
ed  implementation  mechanisms,  additional  [or 
reallocated]  resources,  and  an  enlightened  lead¬ 
ership  at  the  highest  levels  of  our  society;  the 
President's  Office  of  Science  and  Technology, 
the  National  Academies  of  Science  and  Engineer¬ 
ing,  and  the  U.  S.  Congress.  Moreover,  it  will 
take  a  much  greater  awareness  and  a  deeper  sense 
of  urgency  among  the  member!  of  the  RED 
community,  to  encourage  this  leadership  toward 
timely  and  substantial  action. 

Unfortunately,  not  many  people  are  adequately 
acquainted  with  these  studies  to  appreciate  the 
scope  and  the  characteristics  of  the  Information 
"problem."  Being  uninformed  they  cannot  be 
expected  to  exert  the  necessary  influence  to 
effect  changes  in  our  pluralistic  society. 

This  is  particularly  true  among  the  managers 
and  sponsors  of  the  various  RID  programs  who  in 
their  system  of  values  still  tend  to  view  the 
RID  communication  services  as  a  matter  of  minor 
importance,  something  that  can  be  left  to 
librerisns,  computer  people,  or  to  the  individ¬ 
ual  scientists  themselves  to  work  out  the  best 
they  can.  What  is  even  worse,  many  members  of 
the  scientific  and  technical  information 
comsminlty  [Including  the  librarians,  computer 
people  end  information  aclentiats]  appear  to 
be  simllerly  unaware  of  the  broad  issues  end 
potential  solutions  identified  In  these  studies. 

To  co^lictte  the  matter  further,  our  admin¬ 
istrative  system  is  not  offering  sufficient 
rewards  for  the  chief  administrators  of  the 
present  federal  end  private  systems  to  ttke 
innovating  risks,  and  thus  they  do  not  make  an 
issue  when  the  studies  are  accessioned, 
catalogued,  indexed,  stored  on  e  shelf,  end 
.  .  .  promptly  forgotten. 


In  the  next  few  pages  we  shell  review  these 
studies,  look  at  the  major  national  Issues  and 
coament  on  the  solutions  offered  for  COSATI  end 
OST  consideration.  It  is  hoped  that  such  a  re¬ 
view  will  contribute  to  the  general  understanding 
of  the  problems  and  opportunities  in  the  area  of 
scientific  end  technical  communications  end,  in 
turn,  stimulate  a  flow  of  ideas  end  proposals  to 
encourage  the  OST,  COSATI  and  the  administrators 
of  federal  and  private  information  services  to 
take  positive  end  prompt  actions  to  implement 
the  worthwhile  recommendations . 


•'ttie  autHor  is  the  Chief  of  Information  Studies  Division  of  the  Office  of  Aerospace  Research  and 
Executive  Secretary  of  the  COSATI  International  Information  Activities  Panel.  The  views  expressed 
in  this  paper,  however  are  his  own,  intended  solely  for  exchange  and  stimulation  of  ideas,  and  do 
not  necessarily  reflect  the  position  of  the  Office  of  Aerospace  Research  or  COSATI. 
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Of  the  five  maj or  COSATI-commissioned  studies 
four  ere  completed  and  one  more  is  on  the  way* 

In  this  section  t  shell  briefly  examine  only  the 
first  four  studies  and  point  out  their  scope, 
significance  end  the  possible  implications  for  the 
scientific  and  technical  information  community. 

SDC  Document  Handling  Study  [1] 

This  is  the  oldest  and  best  known  study  of 
the  iot.  Commissioned  and  completed  in  1965 
the  study  concentrates  on  those  RSD  components 
which  handle  the  scientific  and  technical  docu¬ 
ments.  It  describes  these  systems,  and  statisti¬ 
cally  reviews  many  of  their  feetures.  It  offers 
a  reasonably  good  preliminary  review  of  legisla¬ 
tion  and  executive  orders  underlying  the  present 
arrangements,  and  examines  twenty  of  the  prior 
studies  and  proposals  for  improvements  [6  to  23], 
Moreover,  It  presents,  discusses  and  evaluates 
several  action  alternatives  for  implementation 
by  the  Federal  Government. 

The  greatest  significance  of  the  report  lies 
in  its  nonembiguous  stipulation  of  system  require¬ 
ments.  Of  these,  the  most  important  requirement 
was  expressed  as  an  assumption  that  it  is  the 
Federal  Government's  responsibility  to  Insure 
that  there  exists  within  the  United  States  at 
least  one  accessible  copy  of  each  significant 
publication  of  world-wide  scien.ific  and  tech¬ 
nical  literature. 

Another  significant  product  of  the  SDC 
report  is  the  advocacy  of  the  so-called  "delegated 
agent  concept"  and  a  clarified  definition  of  the 
aeat  of  national  responsibility  and  leadership 
for  creating  the  national  networks.  By  rejecting 
the  principal  SDC  recommendation  to  establish 
a  new  independent  agency-*  as  a  centralized  mech¬ 
anism  of  planning  and  program  coordination, 

[the  so-called  capping  agency]  the  COSATI  agreed 
thet  only  the  Office  of  Science  and  Technology 
[OSr]  can  successfully  undertake  this  assignment, 
and  in  doing  so  acknowledged  the  OST  as  the 
legitimate  leader  of  agency  efforts. 

The  SDC  Study  on  Abstracting  and  Indexing  [2] 

This  study  is  a  sequel  to. the  first  one.  It 
concentrates  on  the  document  representation  sub¬ 
systems,  i.e.,  indexing  and  abstracting  services. 
Here  the  main  thrust  is  toward  the  role  of  these 
services  in  a  future  national  system,  the  identi¬ 
fication  of  the  current  problems,  and  an  advocacy 
of  actions  to  bring  about  the  desired  improve¬ 
ments.  As  could  be  expected  the  recoraaendations 
are  built  on  the  premises  and  assumption  of  the 
earlier  SDC  study,  yet  within  a  new  framework. 


Here  SDC  conceives  the  national  syr.em  as  con¬ 
sisting  of  three  principal  components:  the 
Information  communications,  document  handling, 
and  data  handling.  The  document  handling 
system  is  in  turn  viewed  as  an  aggregate  of 
four  subsystems,  one  of  which  [the  indexing 
and  abstracting  services,  or  as  SDC  calls  them, 
the  Document  Representation  Subsystem]  is  the 
object  of  the  study. 

In  trying  to  clarify  the  scope  and  character¬ 
istics  of  the  problems  the  study  points  out  three 
sets  of  difficulties:  those  of  the  users,  those 
of  the  individual  abstracting  and  indexing  [AS1] 
organizations,  and  those  of  the  Government.  In 
simple  terms  the  user  problem  is  reduced  to  user 
not  really  knowing  what  kind  of  products  he  wants 
and  what  is  not  available  but  possible.  The 
problem  of  the  A$I  organizations  is  how  to 
survive  in  a  market  which  is  not  self-supporting 
and  how  to  find  a  modus  vivandi  with  the 
Government's  abstracting  and  indexing  services. 

The  Government's  problem  is  not  having  a  clear 
concept  of  the  role  or  range  of  roles  that  the 
Agl  aervices  would  have  to  play  in  the  future, 
and  not  having  a  firm  handle  en  the  costs  and 
value  of  Agl  services  to  know  whether  there  is  in 
fact  a  serious  problem  and  what  and  whom  to 
support  with  how  much  money. 

Of  key  importance  is  the  recommendation 
wl.  h  urges  COSATI  to  accelerate  the  preparation 
of  a  set  of  firm  concepts  for  the  national  docu¬ 
ment  handling  system.  SDC  sees  this  an  absolutely 
necessary  prerequisite  to  the  document  represent¬ 
ation  subsystem  planning. 

The  Data  Systems  Study  [3] 

Carried  out  by  the  Science  Communications 
Inc.  the  study  deals  with  data  acquired  in  ex¬ 
periments,  data  which  describe  characteristics 
and  performance  of  materials,  and  data  which 
guide  and  instruct  people  in  the  proper  use  of 
human  artifacts.  Itj  primary  purpose  was  to 
establish  how  the  various  types  of  data  are 
processed  and  what  can  be  done  to  improve  thmse 
processes.  It  Is  one  of  the  moat  comprehensive 
"mapping"  efforts  in  this  little  known  area. 

By  displaying  to  the  reader  a  very  complex 
and  generally  scattered  collection  of  over  300 
activities  the  study  draws  a  fair  portrait 
of  the  national  and  some  international  efforts 
to  extract,  organize,  and  evaluate  specific 
data  about  such  things  as  materials,  atmospheric 
conditions,  oceanographic  currents,  population 
characteristics,  and  the  like. 

An  interesting  departure  from  other  studies 
is  the  contention  that  the  presently  inadequate 
knowledge  of  user  requirements  and  the  reluctance 
of  many  groups  to  cooperate  in  solving  conmon  prab 


•The  COSATI  Task  Group  on  Dissemination  prepares  n  study  which  deals  with  the  restrictions  to  the 
dissemination  of  technical  government  reports  and  papers. 

••SDC  recommended  the  establishment  of  a  Scientific  and  Technical  Information  Bureau  [ STI 8)  reporting 
directly  to  the  President  [2:2-6], 
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lens ■  need  not  deter  us  from  a  construction  of 
Eractic.il  data  systems  and  networks:  nor  is  there 
a  need  to  put  off  the  certain  decision  into  the 
distant  future.  SCI  maintains  that  even  if  the 
system  requirements  were  better  defined  we  still 
would  have  to  proceed  in  an  evolutionary  manner 
by  experimenting  and  learning  in  practical 
situations,  and  then  refining  and  expanding  our 
approaches  in  future  applications.  This  is  a 
refreshing  departure  from  the  views  of  those  who 
continuously  advocate  more  system  studies  but 
never  manage  to  bring  themselves  to  the  point  of 
purposeful  action. 

Informa.  Comnuni cat  ions  Study  [4] 

This  study  performed  by  the  American  Insti¬ 
tutes  for  Research  [AIR]  focuses  or.  the  role, 
importance  and  some  of  the  deficiencies  in  our 
informal  communications.  Its  purpose  was  to 
measure  the  national  effort  expended  on  selected 
modes  of  oral/formal  communication  and  suggest 
national  policies  to  improve  its  effectiveness. 

The  major  importance  of  the  study  consists 
of  (ailing  attention  to  this  critical  mode  of 
communication  which  is  stimulated  by  two  basic 
needs:  the  immediacy  of  response  and  more 
flexible  channels. 

THE  W  ISSUES*  RECfltfcttflTl  OKS ,  m  QWKLS 

OF  IMPLEMENTATION 

Having  described  all-too-brief ly  each  study 
in  terms  of  its  scope,  and  significance,  1  would 
now  like  to  review  some  of  the  bToad  issues 
considered  by  these  studies,  try  to  look  for  a 
possible  consensus  on  the  proposed  solutions, 
and  whenever  appropriate  offer  comments  on 
their  implementation  potential. 

The  Issues  of  Goals  and  Policy 

This  area  is  fundamental  in  eyes  of 
practicaliy  all  studies,  yet  one  ir  which  the 
progress  has  beer,  the  most  difficult.  The  basic 
concern  here  is  about  the  explicit  agreement  on 
the  national  objectives.  Mat  is  it  that  we 
really  want  and  need?  Mat  kind  of  services 
should  we  strive  for?  How  much  complete  cover¬ 
age  dc  we  need?  What  are  the  system's  require¬ 
ments'*  Mat  are  the  bench  marks  against  which 
our  progress  is  to  be  judged.  Here  is  what  the 
combined  studies  seem  to  say  about  these 
questions : 

•  It  should  be  a  notional  objective  to 
attain  an  economical  and  easy  access  to  every 
significant  article  produced  by  the  world's 

scictt'sfie  community. 

•  Our  "system  should  be  capable  of  telling 


whit  is  available  in  the  world,  point  out  the 
data  store  that  offers  the  best  date  pertinent 
to  one's  problems,  and  how  to  gain  accesa  to  thia 
store . 

e  For  the  sake  of  progress,  we  need  to  agr«» 
on  who  should  have  the  national  responsibility 
for  the  formulation  of  national  policies  with  re¬ 
spect  to  the  scientific  and  technical  informa¬ 
tion  systems. 

•  The  Federal  Government  is  the  most  logical 
entity  to  accept  these  responsibilities  and  to  do 
everything  possible  to  achieve  the  above  objec¬ 
tives. 

If  these  studies  reflect  the  consensus  of 
the  U.  S.  scientific  and  technical  information 
community  (and  I  have  some  doubts  about  thia) 
then  It  is  Uncle  Sam  who  wilt  accept  the  burden 
of  insuring  the  welfsre  and  the  viability  of  tha 
scientific  and  technical  sector  of  our  economy; 
just  as  hn  has  accapted  the  responsibility  for 
defense,  poverty,  civil  rights,  etc.  Indirectly 
this  appears  to  be  an  admission  that  the  tradit¬ 
ional  commodity  market  is  not  the  place  whare 
the  information  supply  is  to  be  regultted. 
Apparently  information  is  a  different  kind  of 
commodity,  similar  to  research,  arts,  and  mdu- 
cation,  which  can  be  supported  only  through  the 
national  "overhead"  expenditures. 

The  Question  of  Central  Controls 

Despite  the  usual  apprehension  against 
central  controls  the  studies  cannot  escape  a 
general  agreement  thet  some  sort  of  central  co¬ 
ordination  either  by  a  special  federal  agency 
or  by  a  national  conanission  is  needed  and  would 
be  appropriate.  A  corollary  and  persistent 
feeling  is  that  the  technical  competence, 
financial  investment  and  historical  involvement 
of  tha  nonfedersl  sector  make  it  imperative  that 
this  sector  also  participate  actively  In  the  plan¬ 
ning  and  subsequent  operation  of  tha  national 
systems , 

Three  specific  control  concepts  are  explor¬ 
ed:  the  Capping  Agency  las  proposed  by  SDCJ, 

The  05T  to  act  as  a  capping  agency,  and  a 
National  Advisory  Council  in  conjunction  with 
OST  (ss  advocated  by  SCI].  The  idea  of  the 
National  Advisory  Council  is  especially  in¬ 
triguing  as  a  possible  platform  for  a  truly 
national  [as  contrasted  with  federal]  Inter¬ 
actions  on  the  matters  of  the  national  policy 
and  coordination. 

What  would  be  the  purpose  and  functions  of 
such  a  central  coordinating  mechanism?  As  can 
be  deduced  from  the  studies  and  certain  re¬ 
commendations  of  the  COSATI  National  Systems 
Task  Croup  [24]  the  coordinating  mechanisms 
would : 
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•  Define  the  subject  trees  for  which  federal 
organisations  would  accept  exclusive  responsibil- 
itiea  for  ensuring  effective  national  in forme - 
tion  syateas. 

•  Develop  policies  for: 

-  Support  and  sponsorship  of  specialised 
infonaation  and  data  centers 

-  Supper'  of  communications  by  non¬ 
documentary  mechanisms  (e.g.,  meetings) 

-  Support  of  nongovernment  publications 

-  Education  and  training  of  librarians 
and  information  technologists 

-  Acquisition  and  translation  of  foreign 
documents 

-  Copyright  and  patents  in  information 
software  and  new  information  transfer  techno¬ 
logies 

a  Review  agencies  legislative  proposals 
and  information  budgets  and  programs  in  re¬ 
lation  to  the  needs  of  the  integrated  national 
network 

e  Draft  and  propose  legislation  for  the 
integrated  national  network 

e  Develop  minimal  technical  and  performance 
standards  for  Information  and  document  activities 

a  Develop  guidelines  for  cost  and  other 
statistical  infonaation  about  information 
activities 

•  Develop  and  maintain  long-range  plans  for 
an  integrated  national  network 

e  Coordinate  and  Integrate  data  and  informa¬ 
tion  handling  activities  of  the  governmental, 
professional  and  industrial  sectors  of  science 
and  technology 

What  are  the  chances  for  the  establishment 
of  a  national  commission  or  a  capping  agency  to 
act  as  the  central  coordinating  mechanism? 
Frankly,  the  past  events  do  not  inspire  much 
confidence.  The  creation  of  a  new  commission  is 
not  a  simple  matter  and  will  require  a  greater 
sense  of  urgency  then  the  one  which  exists  in 
the  present  political  climate.  Nor  is  it  likely 
that  anyone  in  authority  will  seriously  advocate 
the  establishment  of  a  new  government  bureau  for 
this  purpose.  What  appears  to  be  more  likely  is 
that  there  never  will  be  a  central  coordinating 
mechanism,  of  the  type  embodied  either  in  the 
capping  agency  or  national  commission  concepts. 
Rather  wa  may  witness  the  COSATI ,  augmented  with 
the  non-government  members  and  working  in  concert 


with  OST  and  BOB,  expanding  as  a  central  place 
where  the  national  areas  of  responsibility 
(as  advanced  by  the  federal  agencies  and  other 
organizations)  would  be  Identified,  and  where 
the  responsible  agents  will  be  endorsed.  Thus 
COSATI  will  build  a  framework  in  which  the  in¬ 
fonaation  systems  can  rationally  develop  and 
expand  with  minimum  of  unintended  duplication 
of  holdings,  with  common  planning  for  coverage 
and  services  and  with  compatibility  and  estab¬ 
lishment  of  standards  where  needed.  Under  this 
concept  COSATI  would  reccgnize  the  declared 
intentions  of  the  de-facto  elements  of  the  net¬ 
work  and  provide  an  "organizational  chart"  where 
the  roles  of  the  responsible  agents  would  be 
made  visible  to  each  other  and  to  the  general 
public. 

The  Problem  of  Government-Private  Sector 
Cooperation 

The  central  issue  underlying  this  problem 
concerns  the  search  for  a  formula  to  permit  the 
most  appropriate  utilization  and  safeguarding  of 
the  private  information  handling  resources.  The 
publishing  Industry,  the  indexing  and  abstract¬ 
ing  services,  and  the  data  compilation  and  pro¬ 
cessing  enterprises  of  the  professional  socie¬ 
ties  of  the  profit-making  institutions,  are  in 
danger  from  rising  input  costs,  dwindling 
clientele  and  competition  from  Govenuaant's 
system.  No  easy  and  practical  solutions  ar.* 
advanced.  For  example,  COSAfI  endorsement  of 
the  SDC  Study  goes  no  further  than  to  echo  the 
celebrated  Weinberg  report(9: 18) ,  which  already 
in  1963  warned  us  that  in  seeking  to  insure  the 
adequacy  of  the  federal  information  system  we 
should  be  careful  not  to  overwhelm  the  existing 
nonfederal  systems.  In  1965  COSATI  could  say 
that  "this  relationship  must  be  continuously 
explored  and  defined  with  the  Government  taking 
such  actions  as  are  necessary  to  maintain  a 
viable  system. "(24:8) .  What  these  actions 
might  be  and  how  such  an  exploration  should  be 
carried  out  remains  a  problem.  It  is  regret¬ 
table  that  the  Committee  does  not  suggest  any 
fonaila,  since  it  is  unreasonable  to  expect 
that  the  individual  federal  agencies  will  ever 
look  at  the  problems  without  a  bias  toward 
their  own  competitive  operations. 

This  question  of  survival  is  quite  critical 
among  the  indexing  and  abstracting  (ISA) 
services.  According  to  SDC,  the  services  find 
it  difficult  to  maintain,  much  less  improve, 
the  current  level  of  service  in  the  face  of 
increasing  costs  from  a  rising  number  of  in¬ 
formation  sources,  increases  in  the  volume  of 
foreign  literature,  and  shortages  of  trained 
personnel (2 :41) .  Even  more  difficult  is  the 
problem  of  certain  data  compilation  systems 
which  do  not  have  as  numerous  clientele  as 


•COSATI  is  now  considering  proposals  for  the  nation-wide  assumption  of  the  technical  information 
responsibilities  in  several  areas.  If  COSATI  and  the  Federal  Council  goes  along  with  this  oro 
posal,  this  would  signal  the  beginning  of  the  implementation  of  the  so-called  "delegated  agent 
concept,"  and  a  trend  away  from  the  "capping  agency"  ideology. 
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most  of  the  I4A  service*,  end  where  the  Input 
costs  ere  very  hlgbt.  Here  the  SCI  edvences 
a  thesis  that  the  Federal  Government  should 
provide  not  only  the  developmental  support  of 
data  systems,  but  also  the  operational  support 
in  whole  or  in  p«rt(l: IV-S8) .  The  study  notes, 
however,  thet  this  support  should  not  preclude 
a  possibility  that  the  data  systems  could,  or 
should  be  eanaged  by  nongovernment  groups, 


e  Effective  methods  of  predicting  future 
deta  and  information  requirements 

*  Reliable  data  on  the  characteristics, 
cost  and  utility  of  particular  typea  of  docu¬ 
ment  representation 

•  Knowledge  of  human  and  human-machine 
conunication  behavior 


In  this  area  the  events  of  the  last  ten 
years  tend  to  support  my  earlier  contention 
that  one  should  not  expect  the  existing  groups 
to  develop  s  willingness  to  cooperate  in  schestes 
where  the  purpose  is  generally  Intangible,  and 
perhaps  only  of  sentimental  character  [2l:31S], 
This  is  even  more  important  in  our  efforts  to 
develop  new  forms  of  international  cooper¬ 
ation,  where  it  tales  ten  times  as  long  to 
reach  aeaningful  agreements,  and  le  even  more 
difficult  to  Implement  them.  Ultimately, 
however,  the  question  of  govemment/non- 
govemnent  cooperation  will  have  to  be  faced 
with  somewhat  more  concrete  action  proposals. 
These,  in  turn,  will  depend  heavily  on  our 
ability  to  agree  on  goals,  develop  channels  for 
cooperation,  clarify  institutional  roles  and 
reaching  agreements  on  financial  responsibilities. 

Knowing  the  System's  State  of  Health 

A  recurring  and  persistent  theme  of  all 
four  studies  is  that  no  one.  really  knows  or 
understands  the  present  System  but  that  such 
knowledge  is  essential  for  the  formulation  of 
the  future  policies.  Here  is  a  consolidated 
view  of  what  the  studies  advocate: 

e  An  inventory  of  relevant  legislative 
provisions 

•  Comparative  data  on  cost  and  budgets  of 
the  various  services 

e  Inventories  of  current  document  holdings 

e  National  Index  of  Scientific  and  Technical 

Data** 

•  An  information  center  on  the  design,  dev¬ 
elopment,  operation  and  management  of  scientific 
and  technical  data  systems 

e  Statistics  on  direct  and  indirect 
communication  costs 

e  Criteria  for  economic  performance  of 
current  information  handling  efforts 


To  some  extent  the  list  should  be  lookmd 
upon  a*  COS ATI 's  or  OST's  management  data  and 
research  requirements.  None  of  these  require¬ 
ments  are  simple.  On  one  hand,  to  acquire  the 
necessary  management  dete  it  is  necessary  to 
work  uut  the  definitions,  estsblish  reporting 
schedules  tnd  have  a  ready  analytical  plan  to 
know  what  data  to  acquire  and  in  what  form. 
Moreover,  there  is  s  tremendous  Job  ahead  to 
induca  the  information  processing  organizations 
both  to  change  their  internal  data  recording 
systems  and  provide  the  appropriate  data  to 
some  central  point.  Since  such  changes  are 
costly  and  uninviting  one  mist  be  ready  to 
answer  such  questions  as,  "What  la  the  data  to 
be  used  for"  and  "Nhat  could  you  do  even  if  you 
had  the  data.’’  [On  the  other  hand,  to  acquire 
some  of  the  fundamental  knowledge  about  the 
coasunication  behavior,  economic  phenomena  of 
information  industry,  or  to  perform  experiment 
to  test  the  predictive  methods  for  future  in¬ 
formation  requirements  two  other  elements  must 
be  presents  (1)  well  stated  researcheble  pror 
blew,  end  (2)  money  (or  en  ability  of  direct¬ 
ing  other  federal  agencies  to  pay  for  the  re¬ 
search)  .  All  of  this  is  of  course  possible, 

but  not  in  a  setting  of  part-tist  involvement 
(as  in  COSATI )  or  for  e  harassed  three-man  OST 
staff. 


-  -- - -  .  v-i,  wjivj 

been  \ary  active  in  this  area,  and  considering 
their  limitation,  relatively  successful .  The 
four  COSATI  studies  (plus  the  one  underway)  con¬ 
stitute  only  t  partial  list  of  the  COSATI  fact¬ 
finding  efforts.  Other  efforts  are  represented 
by  such  products  as  the  COSATI  Inventory  of 
M-0.taatl.Ptl, Science  Technology  Work  In  Proare.s. 


•  naaiiM  tiniivavai  AM 

(t  computerized  data  bank),  and  a  Directory  of 
FtdtTLUY  SuOTflrtsd  Infoimation  An.iv.u 
Centers (26) .  A  compilation  of  the  relevant 
legislative  provisions  is  also  currently  under¬ 
way  in  one  of  the  COSATI  task  groups,  as  is  the 
attempt  of  developing  uniform  criteria  for  use 
in  reporting  funding  dats  for  tha  NSF  Federal 
Funds  for  Research  and  Development  Serlaa  in 
another.  Admirable  as  these  efforts  are,  they 
art  only  a  beginning  of  whet  Is  really  needed  to 
acquire  adequate  understanding  of  tha  proaent 
systems. 


*  knowledge  of  critical  factors  important 
to  the  development  of  large-scale  systems 

■For  example !  fici  reports  thet  the  U.S.  geodetic  satellite  GEOSI  after  one  year  provided  100,000 
sightings  which  after  considerable  calculation  resulted  in  a  table  of  "J"  coefficients  and  a  map 
showing  average  and  anomalous  gravitational  values.  The  complete  cost  estimates  are  difficult  to 
obtain,  but  SCI  estimates  that  as  many  as  200  -  300  engi  leering  and  scientific  personnel  were  invotvmd 
in  the  deta  reduction  and  analysis(24-278) 


••The  word  index  is  explained  to  mean  a  collection  of  indices  covering  data  resources  useful  within 
the  individual  technical  cominitiesfj:  II  -9) 
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Network  Switching  and  Referral  Mechanisms 


Standard  tat  Ion 


Here  we  come  to  the  heart  of  many  problems 
underlying  a  possible  construction  of  the 
nutional  systems.  The  LUSATl -endorsed  position 
is  thill  ouch  system  within  the  national  network 
atiould  havo  Its  own  Indus.  aultchiny  canter,  and 
referral  aonaiatus f  24 : 13)  ■  Although  COSATI  rec¬ 
ognizes  the  need  for  a  single  switching,  center 
for  the  network  as  a  whole.  It  has  ye t  to 
determine  the  aost  appropriate  form  for  such  a 
switching  center.  (Neither  is  there  any  evidence 
that  COSAT I  has  come  to  grips  with  the  vocabulary 
and  vocabulary  control  in  the  network  each 
system  would  be  autonomous.]  This  problem  is 
especially  significant  in  view  of  yet  another 
COSATI  system  requirement  for  a  decentral i zed 
local  access  to  document! and  information.  Under 
such  conditions  the  questions  of  vocabulary  con¬ 
vertibility  are  further  complicated  by  the  prob¬ 
lems  of  standardization  of  forms  used  in  pro¬ 
cessing  snd  serving  of  requests,  and  establishing 
ot  convenient  procedures  tor  service  cnarges. 

If  one  consider*  that  such  a  network  would  serve 
scientists,  tuchrical  personnel,  scholars, 
students,  generalists  and  specialists,  admin¬ 
istrators  and  librarians (2. 48)  each  with  thalr 
unique  data  and  information  requirements,  the 
question  of  switching  and  referral  apparatus 
acquires  a  special  significance. 

In  the  area  of  da*  a,  the  SCI  study  notes 
that  although  switching  networks  and  computers 
arc  frequently  mentioned,  the  automated  data 
service  networks,  for  all  practical  purposes,  do 
not  currently  exist.  Among  '.he  reasons  are  the 
Inability  to  justify  such  services  in  the  face 
of  uncertain  users  requirements,  currently  high 
cost  of  data  transmission,  and  the  difficulties 
of  structuring  and  maintaining  sufficiently 
broad  data  banks,  to  serve  diverse  user  interests. 
Moreover,  at  the  moment  and  in  the  foreseeable 
future  there  will  be  s  greater  need  for  national 
scale  data  handling  systems  which  operate  within 
^ha_variou»__icl anti f  1  c  and  technical  coprounities 
rather  than  between  the  communities'!  This  view 
explains  the  SCI  recommendation  that  serious 
tests  should  be  undertaken  to  test  the  feasibil¬ 
ity  of  centrally  supported,  decentralized  data 
resource  cantars  as  an  alternative  system 
concept  of  data  switching  networks(J : 11- JS) . 

Although  the  technical  people  are  generally 
considered  the  Dost  efficient  switching  and 
referral  mechanisms,  they  too  may  need  augmenting. 
The  American  Institute  for  Research  study  observes 
for  example,  that  the  knowledge  of  the  individual 
scientist  who  esn  give  him  information  and  advice, 
and  wheel  to  consult,  is  limited.  The  need  for 
consulting  directories  is  especially  urgent  when 
questions  are  related  to  other  disciplines,  or 
when  the  directories  of  scientists  presently  con¬ 
tain  insufficient  and  out-dated  information^:  159) 
Clearly  the  question  of  the  switching  and  re¬ 
ferral  mechanisms  needs  more  thought  and  careful 
study.  As  of  now  it  still  remains  the  central 
and  largely  unexplored  issue  of  national  science 
information  networks,  and  consensus  on  the  most 
appropriate  approach  is  not  yet  in  sight. 


Perennial,  and  not  likely  to  be  resolvod  soon, 
is  the  issue  of  what  to  standardlxe,  when  to 
standardise,  and  why  to  standardise  at  all.  The 
prevailing  argument  is  that  some  minlmim  standard¬ 
isation  is  requirod  to  gain  efficiency.  Who 
should  develop  standards  snd  how  to  secure  their 
adoption  is  a  corollary  sat  of  questions  which 
receive  extensive  attention  in  the  studies. 

The  question  of  standards  may  be  divided  into 
performance  standards  and  technical  standards. 

The  SDC  study  defines  this  distinction  by  pointing 
out  that  the  former  are  concerned  with  such  matters 
as  completeness  of  coverage,  speed  of  service, 
nature  and  quality  of  service  to  the  users,  etc. 
Technical  standards  on  the  other  hand,  deal  with 
such  problems  as  cataloguing  standards,  biblio¬ 
graphic  representation,  methods  of  classification, 
standards  to  be  used  in  the  application  of  auto¬ 
matic  techniques,  etc. , (1 : 5-5) . 

What  a.e  the  specific  system  requirements 
for  standardization?  Here  is  a  partial  review 
of  what  the  studies  ses  as  important  elements 
in  need  of  standardized  approach: 

*  Standards  for  document  reproduction  and 
specification  of  techniques  for  repro¬ 
duction 

e  System  Vocabularies 

e  Software  and  hardware  aspects  of  machine 
system  application 

•  Data  Classification  Standards 

e  Standard  methods  for  processing  and 
servicing  of  requests  for  documents 

e  Standards  for  document  representation, 
i.e,,  standards  for  abstracts  and 
indexes 

e  Standard  criteria  for  system  evalu- 
tions 

e  Standards  for  Government  restrictions 
on  document  release 

No  clear  cut  answers  are  readily  avail¬ 
able.  The  sole  exception  is  a  set  of 
options  for  the  document  representation 

standards  offered  in  the  SDC  Indexing  and 
Abstracting  Stuoy.  On  purely  tecnnical 
standards  the  uncertainty  is  even  more  evi¬ 
dent  when  SCI  questions  whether  the  standard¬ 
ization  of  data,  formats  and  data  quality  can 
be  beneficial  or  detrimental  to  scientific 
and  technical  work(3: IV-.9)  and  concludes  that 
it  will  be  the  scientists  in  specific  areas 
of  research  who  will  have  to  make  the  final 
determination  whether  standardization  of 
measurements  and  data  is  feasible  or  desire- 
able  ( 3 : 1 1  - 1 1 ) . 

Here  the  COSATI  record  is  relatively 
satisfactory  only  in  the  area  of  Thesauri.  The 
Guidelines  for  the  Development  of  Information 
Retrieval  Thesauri  should  reduce  disparities 
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»mong  the  various  operating  information  systems 
4n<*  should  promote  a  consistent  approach  among 
systems  in  the  initial  stages  of  development. 
Their  popularity  and  future  impact  is  evident 
in  the  Guidelines  being  COSATl's  "runaway" 
best  seller  -  some  J,S00  copies  sold  by  GPO 
alone , 

Resource  Allocation  Process 


As  if  through  a  collusion^ all  studies  con¬ 
sider  the  national  allocation  of  resources 
to  the  scientific  and  technical  information 
tube  inadequate  and  often  irrational.  This, 
of  course,  is  not  a  new  phenomenon.  Practically 
every  national  stud)  (on  any  subject]  will 
argue  that  the  field  under  investigation 
needs  more  resources.  In  the  final  analysis 
the  allocation  of  adequate  resources  to  a 
given  area  will  be  guided  both  by  (1]  the 
allocator's  system  of  values,  i.e.,  what 
values  they  assign  to  such  activities  as 
documentation  systems  versus  more  scientists 
in  a  laboratory,  and  [2]  to  the  Intensity  of 
popular  demand  for  services.  Of  these,  the 
second  Is  more  important,  vindicating  the 
old  adage,  "the  squeaking  wheel  gets  the 
grease . " 

How  many  resource  would  be  "adequate" 
remains  a  dilemma.  The  COSATI  studies 
skirt  this  issue  with  a  recommendation  for 
more  explicit  and  consistent  allocation 
criteria  and  adoption  of  multi-year  budgetary 
p 1 uns ( 2 : S 1 j .  The  sole  exception  is  the  SCI 
data  studv  which  bravely  suevests  that 
each  ledcral  research  and  development  program  be 
required  to  allocate  a  minimum  percentage  of  its 
budget  to  husbandry  and  conservation  of  the 
scientific  or  technical  data  generated  by  the 
program.  According  to  the  SCI  formula,  basic 
research  might  he  asked  to  allocate  10\.  the 
applied  programs  'AT,  and  development  programs 
s',  to  this  function(3:  U-loj  .  Whether  this 
would  considerably  incrcusc  the  total  available 
funds  for  information  systems  is  not  stated 
simply  because  no  one  has  any  firm  knowledge 
how  much  is  now  being  spent  for  these  purposes. 

bducatiun  of  Users  and  the  Middlemen 


While  the  ambition  to  improve  our  system  con- 
stitutcjthe  driving  force  behind  many  of  the  pre¬ 
sent  efforts,  there  is  also  a  persistent  belief 
that  the  existing  information  services  arc  not 
properly  used.  The  most  frequently  mentioned 
reason  for  this  state  of  affairs  is  the  user 
ignorance  of  what  is  available  and  how  to  gain 
access  to  the  available  information.  Thus,  there 
is  a  genuine  requirement  fur  the  education  and 
training  of  both  the  ultimate  user  and  the  in¬ 
formation  specialists  who  as  middlemen  provide 
huran  links  to  the  evergrowing  variety  of  services 


•CS-Ull)  and  (.S- 1412  Scries 

''i’ircct  dialing,  le.i-ed,  telephone  network 

♦  Such  a  system,  may  eventually  he cone  .iv.n  I  .hie  as  a 

enterprises. 


and  systems.  Unfortunately,  both  tha  agency  in¬ 
formation  budgets  and  those  of  the  not-for-profit 
sector  seldom  include  the  necessary  Investments 
for  the  marketing  of  services,  which  should  be  one 
of  the  most  effective  user  training  tools. 


COSATI ’s  follow-up  on  the  various  suggestions 
for  training  and  user  aids  has  been  vigorous  but 
only  partially  successful.  Perhaps  the  most  far- 
reaching  progress  has  been  made  in  getting  the 
Civil  Service  Concussion  to  establish  a  new  pro¬ 
fessional  classification  series  for  technical  in¬ 
formation  workers.  This  should  have  some  impact 
on  the  professionalism  of  the  people  who  provide 
user  setvices (27: 14) .  Of  more  limited  success  have 
been  COSATI -sponsored  orientation  courses  for  the 
Government  R&D  personnel  to  acquaint  them  with  the 
available  services.  The  effort  has  now  been  cur¬ 
tailed  but  may  lead  to  reference  books  to  aid  the 
users  in  dealing  with  the  present  system  pecullar- 
ities(2S-7) . 

System  Research  and  Experiments 

Despite  considerable  Federal  sums  spent  for 
cocmunlcations  R&D,  end  in  the  face  of  remarkable 
advances  of  the  past  twenty  years  in  computers,  all 
studies  point  clearly  to  a  need  of  a  better 
national  management  methods  in  the  utilisation  of 
modem  communication  techniques,  as  well  as  in  the 
generation  of  new  knowledge  of  special  relevance 
to  the  scientific  and  technical  lnfcrmatiou 
handling  technology  requirements. 

The  Informal  Communications  Study,  for  example, 
expresses  the  need  tor  a  nation-wide  communication 
network  for  research  scientists  and  engineers.  More 
is  a  classical  case  for  utilisation  of  potentially 
available  technology.  As  proposed,  the  network 
would  operate  in  a  fashion  similar  that  of 
the  Department  of  Defense's  AUTOVON.  The  require¬ 
ments  include  the  scrambling  devices  to  permit 
unirhjhited  discussion  of  classified  aatetlal, 
and  the  means  of  transmitting  tables,  charts, 
motion  picture  demonstrations,  which  are  vital 
for  the  precise  and  detailed  communications  of 
research  scientists  and  engineers.  Here  is 
an  area  for  a  number  of  system  experiments;  yet 
there  is  no  coordinating  and  funding  mechanism 
today  which  can  even  contemplate  such  a  venture 
on  behalf  of  the  scientific  and  engineering 
commjnityt 

On  the  research  side  of  the  coin,  the  central 
theme  of  the  studies  is  that  the  scientific  and 
technical  information  community  must  play  an 
active  role  in  stimulating  the  phenomena  research 
(basic  research)  and  systems  research  (prototype 
studies).  There  is  an  implication  here  that  it 
is  the  Federal  Government's  responsibility  to 
determine  the  needs,  define  the  priorities  and 
devise  funding  support  for  this  RSD.  The  SCI 
study  goes  even  further,  by  arguing  that  the 
Fcdoral  Government  should  budget  at  least  one- 
tenth  of  one  percent  of  its  total  annual  RSD 


discard  of  our  intelligence  or  command  and  control 
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expenditures  for  research  on  techniques  end  pro¬ 
cedures  for  managing  end  handling  of  scientific 
dete{3;  1 1 -B) .  Who  would  make  such  determination 
end  how  ell  this  would  be  administered  is  not 
cleer. 

The  COSATI' s  performance  in  this  area  has  been 
uneven.  For  exseqile,  COSATI  accepted  the  SDC 
position  to  reconeend  tasks  to  be  undertaken  in  the 
development  of  a  coordinated  plan  and  criteria  for 
Federal  support  of  experiments  In  the  technology 
of  Information  sciences,  including  prototype  in¬ 
formation  systems  designated  to  provide  data  for 
the  integrated  national  network.  After  four  years 
there  Is  no  evidence,  however,  that  the  COSATI 
Panel  on  Information  Science  Technology 
has  done  much  about  it.  COSATI  has  also  added  a 
requirement  for  large  scale  experiments (24:  18) 
which  would  be  capable  of  handling  actual  prob¬ 
lems  and  which  could  glow  or  evolve  into  oper¬ 
ational  systams.  By  citing  the  MEDLARS  project 
at  the  National  Library  of  Medicine,  and  the  AEC 
and  NASA  computer-based  abstracting  and  Indexing 
services  as  the  examples  of  large  scale  experi¬ 
ments,  however,  it  appears  that  COSATI  Is  missing 
mn  important  point.  The  point  Is  that  these  ere 
"experiments"  only  loosely  coordineted  at  the 
national  level  and  therefore  not  likely  to  provide 
many  of  the  rigorously  tested  design  data  which 
could  be  uieful  in  the  design  of  the  eventual 
information  and  data  networks.  On  the  other 
hand,  COSATI  performed  useful  service  In  building 
up  a  reasonably  adequate  Inventory  of  the  Informa¬ 
tion  science  and  technology  R4D  projects  which 
are  conducted  or  supported  by  the  Federal 
Government.  *  In  doing  so  it  has  established 
a  platform  from  which  it  can  now  move  to  a 
more  difficult  task  of  recommending  additional 
RID  naeded  for  the  eventual  engineering  of  the 
national  Information  networks. 

r/mr.i  usioms 

What  can  be  said  after  this  rather  lengthy 
yet  very  incomplete  review  of  2,1S5  pages  of 
date,  discussion  and  advice?  What  conclusions 
are  warranted,  or  Indeed  possible? 

To  me, It  appears  that  COSATI  (and  the  two 
Federal  agencies  that  contracted  and  administered 
the  studies]  have  made  significant  contribution 
In  providing  the  scientific  and  technical 
Information  community  with  an  opportunity  to 
become  aware  of  the  wide  range  of  strengths  end 
weaknesses  in  the  U.  S.  technical  information 
systems.  In  doing  so,  COSATI  has  built  a  base 
for  the  intelligent  and  rational  discussions  of 
the  Issues  and  thus  paved  the  way  for  future 
progrets.  And  this  is  not  e  waste  of  money. 

On  the  other  hand,  no  one  has  a  right  to 
assume  thst  the  knowledge  of  the  problem  and  the 
ability  of  coping  with  it  in  a  real-life 
environment  are  of  the  same  cloth.  The  innova¬ 
tion  at  Its  best  does  not  displace  old  technology 
but  supplements  it.  The  progress  will  not  come 


rapidly  unless  there  is  a  popular  and  clear 
demand  for  it.  A  better  familiarity  with  the 
four  studies  should  help  AS1S  members  to  express 
their  demands  In  a  more  coherent  manner,  as  well 
as  stimulate  additional  research  to  learn  how  to 
move  new  technologies  to  practical  applications. 

While  CQSAfl  accomplishments  and  dealing 
with  the  study  recommendations  are  uneven,  we  must 
always  remember  that  many  recommendations  were 
expressed  in  non-operational  terms,  i.e.,  they 
were  essentially  the  so-celled  "motherhood 
statements."  To  be  able  to  implement  such  re¬ 
commendations  it  takes  much  refinement,  integra¬ 
tion  and  meshing  with  the  existing  institution 
and  processes,  and  just  plain  compromising. 

This  takes  time,  effort  and  a  driving  leadership. 
Given  these  requirements  and  the  realities  of  a 
committee  structure  we  need  not  be  ashamed  of  the 
progress  achieved  so  far. 

On  the  other  hend  we  should  not  ignore  the 
saying  that  the  conditions  for  building  of 
national  networks  is  not  unlike  that  which 
existed  some  450  years  ago  in  medieval  Italy. 

Then,  as  now  the  root  of  the  matter  was  how  to 
weld  the  semi-independant  entities,  whose  source 
of  power  came  not  from  the  Prince  but  from  their 
own  internal  strengths,  into  a  nation-state 
capable  of  providing  greater  benefits  for  all 
citltens.  Then,  as  now,  there  were  some  who 
have  felt  that  such  benefits  would  not  be  worth 
the  loss  of  their  autonomy  and  independence  of 
action.  [It  is  said,  they  defended  themselves 
by  the  time-tried  and  tested  method  of  with¬ 
holding  information  to  the  seat  of  central 
decision  making,  and  by  making  their  own  un¬ 
referred  decisions.]  What  was  needed  then  and 
needad  now  was  independently  collected  background 
information,  a  strategy  to  quell  the  internal 
strife,  and  the  means  of  applying  a  system  of 
incentives  snd  punishments  to  induce  the  bsrons 
into  considering  general  welfare  ahead  of  private 
adventures . 

Finding  a  better  formula  for  an  orderly 
processing  of  study  recommendations  and  their 
implementation  is  one  of  the  most  pressing 
managerial  problems.  Although  bettor  advice 
and  action  alternatives  [and  additional  studies] 
will  always  be  needed,  the  critical  need  is  for  a 
more  practical  implementation  mechanism  to  take 
the  advice  and  bring  it  to  bear  on  a  real-life 
situation.  This  is  something  which  as  yet  has 
not  been  well  devised  snd  tested  in  COSATI  and 
OST  frameworks . 

Finally,  with  every  passing  day  it  becomes 
clearer  that  the  systems  approach,  so  beneficial 
in  the  optimliation  of  various  military  missions, 
is  not  equally  successful  in  optimizing  the  com¬ 
plex  social  institutions  and  activities  of  the 
present  de-facto  technical  information  system. 

Thus  the  "new"  concept  of  letting  COSATI 
become  the  central  point  for  the  definition  of 
systems'  responsibilities  offers  perhaps  e  more 


•At  this  time  COSATI  has  an  on-line  access  to  a  data  bank  "Inventory  of  Information  Sciences  Technology 
Work  in  Progress."  [’j:5] 
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effective,  if  not  more  rational,  approach. 
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The  four  national  systems  studies  of  COSATI  have  made  a  significant  contribution  to 
the  understanding  and  appreciation  of  the  scope  and  complexity  of  the  so-called 
"technical  information  problems."  They  furnish  us  with  the  basic  intelligence,  an 
independent  audit,  and  a  reservoir  of  ideas  for  dealing  with  a  variety  of  issues 
which  impede  the  improvements  of  the  domestic  and  international  systems  in  science 
and  technology.  To  have  a  greater  impact  on  the  existing  systems,  however,  their 
finding  and  recommendations  deserve  greater  publicity.  Moreover,  what  still  remains 
to  be  done  is  to  find  a  formula  of  taking  the  recommendations ,  adapting  them  to  the 
operational  realities  and  bringing  them  to  life.  COSATI  and  the  Office  of  Science 
and  Technology  must  now  face  this  challenge. 
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